Plasminogen activators are involved in the degradation of bone by osteoclasts.
Osteoclastic bone degradation depends on the activity of several proteolytic enzymes, in particular to those belonging to the classes of cysteine proteinases and matrix metalloproteinases (MMPs). Yet, several findings suggest that the two types of plasminogen activators (PA), the tissue- and urokinase-type PA (tPA and uPA, respectively) are also involved in this process. To investigate the involvement of these enzymes in osteoclast-mediated bone matrix digestion, we analyzed bone explants of mice that were deficient for both tPA and uPA and compared them to wild type mice. The number of osteoclasts as well as their ultrastructural appearance was similar for both genotypes. Next, calvarial and metatarsal bone explants were cultured for 6 or 24 h in the presence of selective inhibitors of cysteine proteinases or MMPs and the effect on osteoclast-mediated bone matrix degradation was assessed. Inhibition of the activity of cysteine proteinases in explants of control mice resulted in massive areas of non-digested demineralized bone matrix adjacent to the ruffled border of osteoclasts, an effect already maximal after 6 h. However, at that time point these demineralized areas were not observed in bone explants from uPA/tPA deficient mice. After prolonged culturing (24 h), a comparable amount of demineralized bone matrix adjacent to actively resorbing osteoclasts was observed in the two genotypes, suggesting that degradation was delayed in uPA/tPA deficient bones. The activity of cysteine proteinases as assessed in bone extracts, proved to be higher in extracts from uPA/tPA(-/-) bones. Immunolocalization of the integrin alpha(v)beta(3) of in vitro generated osteoclasts demonstrated a more diffuse labeling of osteoclasts derived from uPA/tPA(-/-) mice. Taken together, our data indicate that the PAs play a hitherto unrecognized role in osteoclast-mediated bone digestion. The present findings suggest that the PAs are involved in the initial steps of bone degradation, probably by a proper integrin-dependent attachment to bone.